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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election of Group I (claims 1-10) in the reply filed on 10/14/2009 is 
acknowledged. Because applicant did not distinctly and specifically point out the 
supposed errors in the restriction requirement, the election has been treated as an 
election without traverse (MPEP § 818.03(a)). 

2. Claims 1 1 -24 are withdrawn from further consideration pursuant to 37 CFR 

1 .142(b) as being drawn to nonelected inventions, there being no allowable generic or 
linking claim. 



Information Disclosure Statement 

3. The information disclosure statement filed 2/4/2008 fails to comply with 37 CFR 
1 .98(a)(3) because it does not include a concise explanation of the relevance, as it is 
presently understood by the individual designated in 37 CFR 1 .56(c) most 
knowledgeable about the content of the information, of each patent listed that is not in 
the English language. It has been placed in the application file, but the information 
referred to therein has not been considered. References "Titania Nanotube of Mochiiru 
Shikiso Zokan Taiyodenchi no Kokoritsuka" to Ngamsinlapasathian, "Formation of 
Titanium Oxide Nanotubes and Application to Dye-Sensitized Solar Cells" to Adachi, 
and "The Synthetic Conditions of Titania Nanotubes Using Template of Molecular 
Assemblies" to Murata (Cite No. 4, 6 and 7 in page 2 of IDS submitted on 2/4/2008) is 
not considered because the reference is not in the English language, and has no 
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English abstract. References in page 2 of IDS submitted on 7/8/2009 are not considered 
since these references are the same as those in page 1 . 



Claim Rejections - 35 USC §112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claims 1 -1 0 are rejected under 35 U.S.C. 1 1 2, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 1 recites the limitation "the semiconductor layer is formed by a plurality of 
regions having different energy levels from one another of a passage through which the 
charge carrier is transferred and comprises the regions in which the energy levels in the 
semiconductor layer reduced stepwise and/or continuously in a direction of drawing the 
charge carrier out" in lines 6-1 1 . The claim language is awkward. It is suggested to be 
changed. In addition, it is unclear how the energy levels can be reduced both stepwise 
and continuously at the same time. It is unclear whether "the regions" as recited in "the 
semiconductor layer comprises the regions" in line 9 are the same or different than 
"regions" recited in "the semiconductor layer is formed by a plurality of regions having 
different energy levels". For the purpose of this office action, the phrase "and/or" will be 
treated as in alternative form "or", and "the regions" will be treated to be the same as 
"regions" recited in line 7. 



Application/Control Number: 10/525,496 Page 4 

Art Unit: 1795 

Claim 2 recites the limitation "the semiconductor layer is formed by a plurality of 
layers, having different minimum energy levels from one another, of conduction band 
and the energy levels are reduced stepwise and/or continuously in the direction of 
drawing the charge carrier out" in lines 2-5. The claim language is awkward. It is 
suggested to be changed. It is unclear as to the "conduction band" and the "energy 
levels" of what layer is being claimed, e.g. "the semiconductor layer" or each individual 
layer of "the plurality of layers". It is also unclear what "having different minimum energy 
levels from one another", e.g. "the semiconductor layer" or "a plurality of layers". In 
addition, the phrase "and/or" will be treated as in alternative form "or" for the purpose of 
this office action. 

Claim 4 recites the limitation "ratios of the constitutional elements are changed 
stepwise and /or continuously in the direction of drawing the charge carrier out" in lines 
3-5. It is unclear as to how the ratio can be changed stepwise and continuously at the 
same time. For the purpose of the office action, the phrase "and/or" will be treated as in 
alternative form "or". 

Claim 6 recites the limitation "the plurality of regions comprise materials in which 
a same dopant is doped in a semiconductor material having a same element a 
concentration of the dopant is changed stepwise and/or continuously in the direction of 
drawing the charge carrier out" in lines 3-5. It is unclear as to how the concentration can 
be changed stepwise and continuously at the same time. For the purpose of the office 
action, the phrase "and/or" will be treated as in alternative form "or". 
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Claim 8 recites the limitation "on a side to which the photosensitizing dye is 
adhered, an irregular contour is formed on a first semiconductor layer and, by joining 
the irregular contour with a second semiconductor layer, the semiconductor is 
comprised" in lines 2-5. The claim language is awkward. It is suggested to be changed. 
In addition, it is unclear what joining the irregular contour with a second semiconductor 
layer, e.g. the side or the photosensitizing dye. It is unclear as to what the 
semiconductor is comprised. 

Claims 2-10 are rejected based on the same ground as claim 1. 

Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

7. Claims 1-4 and 7-10 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Chiba et al. (JP 2002-222971 ) as evidenced by Simmons (US Patent 5720827). JP 
2002-222971 was published on 8/9/2002 and had an English language equivalent US 
Application US 2002/0134426. The reference is therefore available as prior art under 35 
U.S.C 102(b) and the US Application 2002/0134426 is used to rely upon. 

Regarding claims 1 and 10, as seen in figure 1 and 4 of US 2002/0134426, 
Chiba et al. teaches a dye-sensitized photochemical cell conversion apparatus (e.g. dye 
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sensitized photovoltaic cell) comprising a semiconductor layer (e.g. porous photovoltaic 
layer 3 in Figure 1 , layers 54 and 55 in Figure 4) comprising a photosensitizing dye (see 
paragraphs 0013-0014), wherein a charge carrier generated by allowing light to be 
incident in the photosensitizing dye can be drawn out through the semiconductor layer 
(see paragraph 0008, note that any functional dye sensitized solar cells would operate 
as such). Chiba et al. also teaches the semiconductor layer (3 in Figure 1 , or 54 and 55 
in Figure 4) is formed by a plurality of regions (e.g. 4 and 5 in Figure 1, 54 and 55 in 
Figure 4) having different energy levels from one another (e.g. as having different 
absorptions, see paragraph 0015) so that the energy levels in the semiconductor layer 
are reduced stepwise in a direction of drawing the charge carrier out. (e.g. as going 
from absorbing short wavelength spectrum to absorbing long wavelength spectrum in 
the direction from light receiving surface to the electrode, see paragraphs 0015, 0023- 
0025), wherein the charge carrier is transferred (e.g. as the electrons are transferred to 
the electrode, see paragraph 008) through a passage of the semiconductor (e.g. from 
layer 5 to layer 4 in semiconductor layer 3 in Figure 1 , or from 54 to 55 in Figure 4). 
Note that the sensitivity wavelength region is corresponding to the energy levels such 
that the short wavelengths correspond to the high energy levels and the long 
wavelengths correspond to the low energy level, (see the summary of evidentiary 
reference to Simmons for this concept) 

Regarding claim 2, Chiba et al. discloses the semiconductor layer (3 in Figure 1 , 
or 54 and 55 in Figure 4) is formed by a plurality of layers (4 and 5 in Figure 1 , 54 and 
55 in Figure 4) having different minimum energy levels of conduction band (e.g. as 
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responding to different wavelengths) from one another and the energy levels are 
reduced stepwise in the direction of drawing the charge carrier out. (e.g. as the 
absorbing short wavelength spectrum going from short to long, see paragraphs 0015, 
0023-0025, see examples 1-9) 

Regarding claim 3, Chiba et al. discloses the plurality of regions (e.g. 4 and 5 in 
Figure 1, 54 and 55 in Figure 4) comprising a plurality of semiconductor materials (e.g. 
TiC>2 and ZnO, see examples 10 and 11) in which constitutional elements are different 
from one another. 

Regarding claim 4, Chiba et al. discloses the plurality of regions comprise 
semiconductor materials comprising same constitutional elements with one another and 
ratios of the constitutional elements are changed stepwise in the direction of drawing 
the charge carrier out. (see examples 1-9, as both semiconductor materials in the first 
and second porous semiconductors such as 4 and 5 are Ti02 having different 
diameters, and the ratio of Ti0 2 having a diameter used in the first porous 
semiconductor is changed stepwise such as from 100% in the first semiconductor to 
10% in the second semiconductor as seen in example 1, or from 100% to 1% in 
example 3, etc..) 

Regarding claim 7, Chiba et al. teaches the photosensitizing dye is absorbed 
thereon and/or therein the porous photovoltaic semiconductor layer 3 (see paragraph 
0023). Therefore the sensitizing dye of Chiba et al. is inherently adhered on a surface of 
the semiconductor layer or impregnated inside the semiconductor layer. 
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Regarding claim 8, Chiba et al. teaches the semiconductor (3) layer is porous 
which inherently has an irregular contour, and the photosensitizing dye is absorbed 
thereon and/or therein the porous photovoltaic layer 3 which includes porous 
semiconductor layers 4 and 5. Therefore the photosensitizing dye is inherently joining 
the irregular contours of the porous semiconductor layers. 

Regarding claim 9, Chiba et al. teaches the semiconductor layer (e.g. 3 in Figure 
1) comprising the photosensitizing dye (see paragraph 0023), and an electrolyte layer 
(e.g. hole transporting layer 6 in Figure 1 , 53 in Figure 4) are between a pair of 
electrodes (e.g. 10 and 20 in Figure 1 , 56 and 52 in Figure 4). In regards to the 
limitation describing how to form the layers such as lamination, such limitation is a 
process limitation. The determination of patentability is based on the product itself, not 
on its method of production. If the product in the product-by-process is the same as or 
obvious from a product of the prior art, the claim is unpatentable even though the prior 
product was made by a different process." In re Thorpe, 777 F.2d 695, 698, 227 USPQ 
964, 966 (Fed. Cir. 1 985). MPEP 21 1 3. 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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9. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

1 0. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

1 1 . Claims 5-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chiba et al. (JP 2002-222971, see English language equivalent 2002/0134426) as 
evidenced by Simmons (US Patent 5720827) as applied in claims 1-4 and 7-10 above, 
in view of Nakamura (JP 2002-008741 ) 

Regarding claims 5-6, Chiba et al. teaches a dye sensitized photoelectric 
conversion apparatus as set forth, wherein the plurality of regions comprise 
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semiconductor materials which are of a same element composition (e.g. TiC>2 as seen in 
examples 1-9) 

Chiba et al. does not specifically teaches using different dopants in the 
semiconductor materials, and the concentration of the dopant is changed stepwise or 
continuously in the direction of drawing the charge carrier out. 

With respect to claim 5, Nakamura teaches doping (e.g. adding to) the 
semiconductor materials (such as TiC>2, see paragraphs 0095-0105) with metallic 
element (e.g. second metallic element other than the semiconductor materials) such as 
alkali metal, aluminum, silicon, strontium, iron, colbalt, nickel, copper, zinc, tin, etc... 
(see paragraph 0005-0008). Therefore it would have been obvious to one skilled in the 
art at the time the invention was made to modify the apparatus of Chiba et al. by doping 
the semiconductor materials as taught by Nakamura, because such doping would 
control the conduction band energy level of semiconductor particle to provide a dye- 
sensitizing photoelectric conversion element being excellent in extraction voltage and 
having high conversion efficiency (see paragraphs 0007 and 0106). In addition, it would 
have been obvious to one having ordinary skill in the art to select different dopant for 
each semiconductor layer or different dopants for the semiconductor materials, because 
such modification would involve nothing more than use of the known material for its 
intended use in a known environment to accomplish entirely expected results. 

Regarding claim 6, Nakamura teaches doping a semiconductor layer of Ti0 2 with 
second metallic compound (see paragraphs 0095-0097) and leaving the other 
semiconductor layer of Ti0 2 (e.g. undercoat film) undoped (see paragraph 0097). 
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Therefore, Nakamura teaches a plurality of regions (e.g. TiC>2 and undercoat film TiC>2) 
comprise materials in which a same dopant (e.g. second metallic compound) is doped 
in a semiconductor material (e.g. TiC>2) having a same element composition (e.g. TiC>2) 
and a concentration of the dopant is changed stepwise in the direction of drawing the 
charge carrier out. (e.g. from having the second metallic compound to not having the 
second metallic compound). It would have been obvious to one skilled in the art at the 
time the invention was made to modify the apparatus of Chiba et al. by having a plurality 
of regions comprising materials in which a same dopant is doped in a semiconductor 
material having a same element composition and the concentration of the dopant is 
changed stepwise as taught by Nakamura, because Nakamura teaches such doping 
into the semiconductor would control the conduction band energy level of the 
semiconductor particle to provide higher efficiency device (see paragraphs 0007 and 
106) and the undoped semiconductor layer (e.g. undercoat film) is used to prevent short 
circuit (see paragraph 0017). 



Conclusion 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to THANH-TRUC TRINH whose telephone number is 
(571 )272-6594. The examiner can normally be reached on 8:30 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Basia Ridley can be reached on 571-272-1453. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

TT 

11/12/2009 



/Basia Ridley/ 

Supervisory Patent Examiner, Art Unit 1795 



